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CHAPTER I 
BACKGROUND OF THE PROBLE» AREAS 
GENERAL IHTRODUCTION 
During the last fifteen years many students of 
behavior have become increasingly interested in extrin-
sically motivated behavior. Theories of behavior based 
upon reduction of internal tissue needs have been felt 
inadequate to handle such phenomena as exploratory and 
investigatory behavior, and some theorists have altered 
the role played by a concept of drive. Many studies 
have been made of the determinants of such behavior, 
and a major revision of the concept of motivation seems 
to be in progress(e.g. Atkinson 1961). 
Another line of inquiry which has commanded the 
attention of a growing number of psychologists in recent 
years is the attempt to measure and describe levels of 
arousal or activation. Arousal is seen by many as a 
continuum extending from deep sleep to hyperactivity. 
The measurement of arousal, the nature of the stimuli 
which elicit arousal, and the effects of various levels 
of arousal upon performance, are topics very much at 
issue in contemporary psychology. 
Along with this renewed interest in the general 
problem of arousal, Western psychologists have shown 
increased appreciation of the predominantly Soviet 
concern with the orientation reaction. The orientation 
1 
reaction was first described by Pavlov (1928) as 
a special reaction of the organism, a reflex of 
the simple kind of which we call an "orienting" 
or "focusing" reflex. It in the surroundings 
of the animal there appears same new agent (by 
this I include changes in the intensity of 
previously acting agents), then the correspond-
ing receptor surfaces of the organism become 
focused on it, in a manner which will bring 
about the most favorable stimulation. (p.l34) 
The orientation reaction most probably always involves 
a rise in level of arousal followed by a drop. 
It is the relationship of these two areas of 
research which is of major concern here. There appears 
to be an area of overlap between research on arousal and 
on exploration, and this paper will investigate the effect 
upon arousal of some stimulus attributes previously shown 
to affect exploratory behavior. More specifically, the 
effects of stimulus complexity and incongruity upon 
arousal will be considered. 
THE ORIENTATION REACTION 
The orientation reaction bas been for some years 
the subject ot considerable investigation by Russian 
scientists, and in recent years by Western scientists. 
It has been shown to encompass a wide variety of covarying 
but distinct types of responses. 
Not all components of the orientation reaction 
occur in response to every environmental change, and 
there appears to be no set rule tor deter.mining by means 
ot the number of components which do occur whether or 
not an orientation reaction has occurred. (Few investi-
2 
gators record more than several responses simultaneously.) 
In general, the number of discrete physiological responses 
occuring will be a positive function of the intensity of 
the stimulus and a negative fUnction of the novelty of 
the stimulus. 
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The following have been identified as components ot 
the orientation reaction. 
Central nervous systan: it baseline EEG activit,y is 
below the beta range (14-30 cps), the waves increase in 
frequency and decrease in amplitude. If EEG activity is 
already at the beta level no change in EEG will be observed. 
Vegatative changes: in general, the typical pattern 
of sympathetic dominance is observed. Peripheral vascular 
contraction with cephalic vascular dilation, increased 
palmar conductance, and various cardiac and respiratory 
changes are seen. 
Sensory and sensory-skeletal changes: pupillary 
dilation, along with a decrease in the retinal threshold 
for li~t intensity occur. Investigative-orientating 
behavior appropriate to all sensory modalities takes 
place, including sniffing, wide eye-opening, movement 
of head and perhaps body toward source of stimulation, 
pricking up of ears. 
General skeletal and muscular changes: cessation 
of ongoing activity, increase in muscle tonus and EMG 
activity, and increase of diffuse body movement take 
place. Vocalization, in both animals and humans, may 
occur. 
Robinson and Gantt (1947) observe, after Pavlov, 
that the orientation reaction (O.R. )1 may be elicited 
by any sort of environmental stimulus change. Either 
the introduction of a new stimulus or the modification 
of an ongoing stimulus (including its cessation) will 
usually suffice to produce some if not all of the com-
ponents listed above. They further point out that the 
orientation reaction may be considered to be an uncondi-
tioned response, since it (1) occurs in many species, 
(2) is present without training, and (3) persists after 
cortical ablation. 
If the magnitude of the new or changed stimulus is 
too great, a startle reaction or a fear reaction may 
occur instead of the orientation reaction. Instead of 
the inquisitive, orienting behavior seen in the O.R., 
4 
the fear and startle reactions typically involve as the 
dominant overt behavior crouching and ~obility. Also, 
there is often a marked slowing of autonomic fUnctioning 
which is not seen in the O.R. The startle reflex, however, 
is described as at least sometimes involving two stages 
(Landis and Hunt, 1939). The first stage is often seen 
as an eye-blink and shudder, lasting only a very brief 
time. The second stage involves orientation toward the 
stimulus, with focusing and alertness. The latter phase 
1
•orientation Reaction• and •orienting reflex• are 
used interchangeably by most writers. •o.R.' is used here 
as a substitute for both. 
sounds very much like the O.R. This two-stage reaction 
would probably be more likely in response to stimuli of 
intermediate intensity than to extremely intense stimuli, 
the latter can be expected to produce the longer-lasting 
crouching and ~obility described above. Hunt (1947) 
says "It would also be possible to interpret the startle 
pattern as an orienting reflex in itself •• "· 
. ' 
(p.247) 
since in the startle pattern the animal seems to assume 
"a posture particularly suitable for the initiation or 
flight." Perhaps this refers to the crouching, which 
could be interpreted as a position of readiness for 
leaping or running. 
Sokolov (1960) describes the O.R. as being charac-
terized by two general properties. In the first place, 
it is an "unspecific reflex initiated by an increase, 
decrease, or qualitative change of a stimulus, independent 
or the modality or the stimulating agent". Also, it is 
"subject to extinction or habituation on repeated 
presentation." (p.l89) 
Sokolov further describes two forms of the O.R., 
generalized and localized. Generalized orienting occurs 
in response to initial stimulus presentations, and is 
extinguished fairly quickly. It comprises the whole 
pattern or responses described earlier. Localized 
orienting persists after the extinction of the general 
orientation reaction, but it eventually is extinguished 
also. It is local to the modality stimulated. Sokolov 
illustrates this differentiation by a description of a 
procedure in which occipital EEG, EEG or the motor 
region, GSR, EMG, eye movements, and respiration are 
recorded. When the stimulus is kinesthetic, all or most 
channels show response initially. Upon repeated presen-
tations, however, only the EEG recorded from the motor 
region remains active. If the procedure makes use of a 
visual rather than a kinesthetic stimulus, it is the 
occipital EEG record which remains active after the other 
channels have ceased to show responsiveness. Berlyne 
(1960), in a discussion or this differentation of the 
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O.R. also notes that not all components of the orientation 
reaction extinguish at similar rates for different stimuli. 
For instance, though visual and tactual stimuli both 
elicit GSR and alpha blocking, GSR extinction precedes 
extinction of the EEG change for visual stimuli but 
follows it for tactual stimuli. 
Sokolov further describes the O.R. as "a special 
functional system which increases the discriminating 
power or analyzers (of sensory input)."2 
Habituation of the Orientation Reaction 
As noted above, Sokolov postulates amenability to 
extinction or habituation as one of the two major charac-
teristics of the O.R., and Pavolov (1928) originally 
pointed out that if the new stimulus factor was repeated 
2 Parenthetical phrase added. 
at short intervals and unaccompanied by any fUrther 
influence upon the animal, it would lose its effect. 
Sokolov (1960) describes a procedure in which the 
effects or tour stimuli, sound, cold, warmth, and shock 
are compared. All four at first elicit an orientation 
reaction, which is extinguished within ten to fifteen 
presentations. The temperature changes elicit what he 
calls an adaptive reflex, and the shock a defensive 
reflex; both of these involve patterns of vasodilation 
and constriction different from that found in the 
orientation. reaction. The important point is that the 
so-called ada~~ive and defensive reactions do not 
extinguish, whereas the orientation reaction does. 
Habituation or Extinction of the GSR 
Increased electrical activity in the skin is part 
ot the pattern of sympathetic nervous system activation 
which is part of the O.R. The transitory nature of the 
GSR has made its use particularly appropriate in experi-
mental situations where a succession of discrete 
response~ is desired. Consequently, considerable data 
in regard to habituation of the GSR is available. 
Farmer and Chambers (1925) noted that subjects 
used in a laboratory procedure day after day eventually 
emitted no GSR even to strong stimuli, but that after 
this point had been reached a weekend surcease would re-
establish the response. Seward and Seward (1934) admin-
istered five strong shocks at one-minute intervals each 
7 
day for a period of weeks. Over this time subjects 
reported the shock as becoming less unpleasant, and 
behavior assumed to indicate anxiety and apprehension 
appeared to decrease. Concommitant with these overt 
behavioral changes, the magnitude of GSR to the shock 
declined, although extinction did not occur. Interest-
ingly enough, body movement (the muscular response to 
the shock) virtually disappeared, declining at a much 
more rapid rate than the GSR. This seems difficult to 
reconcile with Sokolov•s distinction between localized 
and generalized orienting. One might expect the body 
movement to resist habituation much longer than the GSR, 
even though it is not strictly a localized response. 
Davis, Buchwald and Frankman (1955) noted that 
upon the tenth successive presentation at one minute 
intervals of a 98 db 800 cps tone, the GSR was at a level 
only 15% as great as 1n response to the initial presenta-
tion. 
Davis (1930) found a decrease of GSR in response 
to a neon light which was flashed at 30-second intervals. 
The mean GSR for fifteen subjects in response to the 
first flash was 1099 ohms, to the second 268 ohms, and 
to the third 190 ohms. Sokolov (1960} found that the GSR 
in response to a very small light focused on a point 40 
degrees to the nasal side of the retina disappeared after 
two presentations. Two shifts of 10 degrees each were 
made in the position of .the light, and with each the GSR 
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reappeared for one presentation only. A certain degree 
of generalized habituation is apparent when magnitude of 
GSR to first presentation at each position of the light 
is plotted. Sokolov also measured occipital EEG, and 
demonstrated (in connection with his discussion of local 
and generalized orienting) that the length of alpha 
blocking, while tending to decrease with successive 
presentations, never, over a total of twentytwo presen-
tations of the light, approached extinction. 
AROUSAL 
Arousal, or activation, is a dimension frequently 
employed in psychophysiological research. It is usually 
defined bT level of activity in the reticular formation, 
by EEG activity, or by some pattern of autonomic or 
overt behavioral correlates of these phenomena. 
There is no way to make a sharp distinction 
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between increased •arousal' and the •orientation reaction•. 
Obviously the orientation reaction involves a rise in the 
level of arousal. However, arousal may increase in two 
ways. Both (1) long-ter.m upward drifts and (2) transient 
jumps in arousal level occur. The O.R. is a sudden 
temporary increase in arousal. Stennett (1957b) likens 
the relationship of the short-term rise and the long-ter.m 
rise to that of a wave to a tide. 
Perhaps the best way in which to make a usefUl 
separation between the two concepts is to do so on the 
basis of the interest of the experimenter. If the physio-
10 
logical and neurological system itself is of major 
interest, or the change in behavior to be studied is one 
or comparatively long duration, •arousal•, as a more in-
clusive term, is probably the better choice. If, however, 
transitory investigative responses to relatively mild 
stimuli are the object of study, then •orientation 
reaction• would seem to be a legitimate te~ for one set 
of response patterns involving increased arousal followed 
by a decrease. This last is an arbitrary distinction, 
and its usefulness may be judged by the reader. 
Cofer (1959), in discussing the activation theory 
of Duffy (1957) and others, states: 
Very briefly, we may summarize activation 
"theory" as asserting that many behavioral 
phenomena, ordinarily termed emotional or 
motivational, can best be interpreted as 
stemming instead from the level or degree 
or activation, arousal, excitation, or 
energy mobilization or the organiam; 
various indices or degree or activation, 
independent of the behavior being investi-
gated, have been proposed: EEG pattern, 
GSR, pulse, respiration, muscle tension, 
etc. (p.l79) 
Malmo (1959) puts forth a number of basic charac-
teristics of the arousal phenomenon. The first is that 
it has no steering, or selective fUnction. That is, an 
increase in arousal, up to a point, increases equally the 
probability of occurrence of virtually any given overt 
response. Second, the arousal pattern is broader than 
emotion. It includes behavior described as emotional, 
but also includes other behaviors involved in the tran-
sition fran a state of rest to one of alertness. Third, 
11 
increases 1n arousal result fran both external conditions 
and internal cues. This is to say that the internal state 
of the organism may account for differences in overall 
magnitude or arousal reactivity by the same organism to 
the same stimulus at various times. Fourth, Malmo con-
siders arousal to be a relatively slow change, occurring 
over minutes or perhaps hours, rather than seconds. 
Fifth, intraindividual reliability is a characteristic of 
tm arousal pattern. This means that while reactivity of 
various components of arousal may vary widely between 
individuals, and total arousal reactivity may vary widely 
for the same individual, a person will evince the same 
pattern of physiological responses to a variety of 
arousal-inducing st~uli. 
To Bindra (1959), perhaps the major characteristic 
~ arousal is its smooth continuity, as an organism moves 
from a state of deep sleep to a state of panic or 
epileptiform seizure. It is therefore an error to refer 
to an organism as aroused or not aroused; degree of 
arousal is the appropriate parameter. 
:MEASURES OF AROUSAL 
Bindra outlines the three major approaches to the 
measurement of arousal, (1) autonomic activity, (2) muscle 
tension, and (3) central nervous system activity. 
Autonomic Activity 
The first involves primarily the measurement of 
extent of sympathetic activity in the autonomic nervous 
system. Under conditions of low arousal, one encounters 
low blood pressure, slow heart rate, slow respiration, 
peripheral vascular dilation, and little sweat-gland 
activity. When arousal is increased, these internal 
conditions are .reversed. While a steady augumentation 
of heart rate, blood pressure, and respiration is not 
infrequently missing under conditions of extreme stimu-
lation, in general most of the fUnctions of the sympa-
thetic nervous system increase in magnitude for most 
people when arousal occurs. 
Lacey and Lacey (1958), Lacey, Bateman, and Van 
Lehn (1953), and Schnore (1959) have demonstrated one of 
the points made by MaLmo, i.e., that of intraindividual 
autonomic response stereotypy. Lacey, Bateman, and 
VanLehn say: 
For a given set of autonomic fUnctions, 
individuals tend to respond with a pattern 
of autonomic activation in which maximal 
activation will be shown by the same 
physiological fUnction whatever the stress. (p.8) 
These experiments of the Lac6,Y group involved most 
of the autonomic measures described above, and both 
physically and psychologically stressful stimuli. They 
provide the data upon which Malmo's fifth characteristic 
of arousal is based. 
The GSR, of course, has a long history of use in 
psychological experiments as an indicant of emotion, 
stress and arousal. Woodworth (1938), from an extensive 
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review of both the mechanics of the GSR and its use in 
psychological research has this to say: 
So we get the suggestion that PGR (GSR)3 is 
an index of this whole sympathetic activity, 
and probably so delicate an index that it 
is obtainable even when the sympathetic is 
only very slightly aroused, i.e., when the 
emergency is itself very slight and far 
removed from the primitive situations in 
which the emergency reaction is of practical 
utility to the organism. (p.282) 
And later: 
One is left with the impression that the 
sympathetic does not always act as a unit 
and that PGR is not an infallible index 
of any activity going on in the sympathetic 
division. Yet it is probably a pretty fair 
index. (p.284) 
Woodworth and Schlossberg (1954) make much the 
same point, although less tully and without so extensive 
a review of previous research and neurophysiological 
theory. 
Malmo (1957), discusses the usefulness of GSR as 
measure of arousal, and finds it to be a reasonable 
indicant of an increase along this dimension. 
Muscle Tension 
Another way of measuring arousal is emphasized by 
Duffy (1957) is the measurement of the tension of the 
voluntary muscles. Under conditions of low arousal 1h e 
musculature is generally more relaxed than is the case 
when arousal is increased. Measurement is usually made 
by means of the electromyograph (EMG), although the 
3Parenthetical phrase added. 
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recording of muscular tremor is sometimes effected. 
Muscular tension is sometimes induced in subjects by 
instructions to squeeze a hand dynamometer. 
Duffy (1957) illustrates the usefulness of muscle 
tension as an indication of arousal by a finding that 
general tension was increased in relaxed subjects by 
reading to them from a detective story, and states that 
a high EKG response in anJ one area probably indicates 
that muscle tension is high in other parts or the body 
as well. Other writers have denied that muscle tension 
is a dependable general phenomenon, treating it rather 
as a local reaction. 
Central Nervous System 
The third approach to measurement of arousal 
discussed by Malmo is the measuranent of central nervous 
system responses, generally EEG. Under conditions of 
very low arousal, such as sleep, waves of rather large 
mnplitude and low frequency are seen. In general, as 
wakefulness or arousal increases, the waves become more 
frequent and decrease in amplitude. 
Some of the earliest work on arousal resulted 
from the observation by Berger (reported by Lindsley, 
1951) that when a relaxed subject is given sensory 
stimulation unexpectedly, replacement or alpha rhythm 
(waves of frequency of approx~ately 8-12 per second) 
by faster waves of less amplitude occurs. This phenom-
enon seems to result from the unexpectedness of the 
stimulation rather than from the stimulation itself, 
since the effect decreases and stops entirely if a long 
succession of identical stimuli is presented. That this 
sort of cortical activity is related to activation has 
been demonstrated many times by its concomm.ita~e with 
GSR and other autonomic responding, and with other overt 
behavioral phenomena (e.g., Malmo, 1958, 1959; Stennett, 
1957; Duffy, 1957; Bindra, 1959; Sokolov, 1960; etc.) 
The phenomenon or "alpha blocking", or replacement of 
alpha waves by faster and smaller waves, is the standard 
EEG arousal reaction. Generally, with the exception of 
spikes and other dysrhythmia indicative or a seizure. 
further increases in wave frequency and decreases in 
amplitude are not considered as useful indicators of 
further increases in arousal level. 
The habituation of alpha blocking in response to 
sttmulus repetition first reported by Berger obviously 
constitutes the same phenomenon discussed earlier in 
ccnnection with habituation of the orientation reaction. 
Interesting evidence developing fram the electro-
encephalographic work on arousal has placed the seat of 
the arousal mechanism in the reticular formation of the 
brain stem. According to Lindsley (1958), Magoun and 
Moruzzi (1949) were among the first 
•••• to identity the reticular formation 
as the primary agent in the maintenance 
ot the waking state, and to reveal the 
mechanism by means of which the reticu-
lar activating system is set in action, 
and what its effects are upon behavior 
and the EEG. (p.514) 
15 
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Considerable effort has gone into the attempt to 
elucidate the relationship between levels of arousal and 
behavioral efficiency, and many investigators have found 
an inverted U-shaped curve. In other words, a moderate 
level of arousal is the optimum far performance. At low 
and high levels of arousal performance suffers. The 
optimum level for peak efficiency differs, apparently, 
between tasks and between subjects, but if enough levels 
of arousal are utilized the inverted U is typically found. 
FUster (1958) reports this result in a study of the 
effects of reticular stimulation upon performance in a 
perceptual task, with monkeys as subjects. Duffy (1957), 
Taylor (1956), Stennett (1957a), and many others have 
reported the same finding, using a wide variety of tasks 
and measures of arousal. 
EXPLORATORY BEHAVIOR 
The topic of exploratory behavior has, in the 
last fifteen years, come under considerable investigation. 
Work with animals, children, and adult humans has demon-
strated the reinforcing properties of opportunity to 
investigate and explore, particularly when such opportun-
ity follows some form of stimulus deprivation. Explora-
torr behavior frequently involves some of the components 
of the orientation reaction, e.g., those which serve to 
focus or direct receptor organs toward specific stimuli. 
Berlyne (1960) suggests the division of exploratory 
behavior into three sub-topics, orienting responses, 
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locomotor exploration and investigatory behavior. Changes 
in sense organs or their orientation, and changes in pos-
ture (which usually reflect a movement of a sense organ 
toward the source or stimulation), are to be called 
•orienting responses•. •Locomotor exploration• is the 
name to be given to exploratory responses involving 
changes in the location or the organism in relation to 
the stimulus. Manipulation, or other behavior effecting 
changes in external objects, is to be called •investiga-
tory behavior•. 
Although much recent research on exploratory 
behavior has entailed the use or human subjects, same 
or the earliest work was done in animal laboratories. 
Dashiell (1925) and Nissen (1930) showed that rats 
would cross an electrified grid sLmply for the privilege 
or exploring new territor,r. In the early 1950•s 
Montgomery (1951; 1954) began to speak of an "explora-
tory drive". His research into this field grew out of 
an interest in the spontaneous alternation exhibited by 
rats in mazes. One of his findin8S was that rats, with 
their organic needs satiated, would learn to avoid the 
short arm of a Y-maze to take the path into additional 
maze territory suitable for exploration. Miller and 
his students (Myers and Miller (1954); Zimbardo and 
Miller (1954), also workir.g with rats in mazes, varied 
the amount of novelty available to their subjects and 
observed their behavior. Results suggested to them the 
hypothesis that opportunity to explore novel environments 
or to effect stimulus change is reinforcing. 
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Since the late 1940•s Harlow and others have pro-
duced much research demonstrating that organisms, mostly 
sub-human prtmates, will work (e.g., will solve mechanical 
puzzles) in order to obtain sensory stimulation and 
opportunity tor exploration, (Harlow, 1950; Harlow, 
Harlow, and Meyer, 1950; Davis, Settlage, and Harlow, 
1950). Butler (1953), and Butler and Harlow (1957) have 
demonstrated that monkeys will learn color discrimination 
tasks in order to be able to see out of their quarters 
into other areas of the laborator,r. Much of this work 
has been reviewed and discussed by Harlow (1953a; 1953b) 
and Butler (1958), among others. 
Complexity and Exploratory Behavior 
Complexity is the name given to one or the colla-
tive variables, so-called by Berlyne (1960) because they 
involve differences and similarities between simultane-
ously presented stimuli or between past and present 
st~uli. Some collative variables other than complexity 
are: novelty, surprisingness, conflict, and uncertainty. 
The complexity of any stimulus is a function of (1) the 
number or distinguishable elements, (2) the dissimilarity 
between elements, and (3) (inversely) the degree to which 
several elements are responded to as a unit (Berlyne, 
1960). The relationship between sttmulus complexity and 
exploratory behavior has been discussed in a sizeable 
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number of papers over the last few years. Fantz (1958a) 
has shown that a neonate chimpanzee preferred to look at 
a checkerboard pattern rather than a solid-colored square. 
Dember, Earl, and Paradise (1957) devised a figure-8 maze 
with visual patterns of more complexity in one loop than 
in the other. They found that their subjects (rats) 
cane to spend more and more of their time in the loop 
containing the more complex patterns. Dember and Earl 
(1957) felt that exploration, manipulation, and curiosity 
behaviors are •attention• behaviors, and that attention 
is elicited by stimulation which departs from an organ-
ism's expect at ion. Complex! ty and temporal change are 
two ways in which stimuli may depart from expectation. 
Berlyne (1955) and Berlyne and Slater(l957) found that 
by increasing degree of visual complexity in maze com-
partments they could increase such measures as frequency 
ani duration of approaches to the compartment, amount of 
time spent in the compartment, and choice of compartment. 
Considerable work on the smae topic has also been 
undertaken with human subjects. Fantz (1958b) has demon-
strated that human infants (as well as the chimpanzee) 
prefer to look at the checkerboard pattern rather than 
at the square of solid color. Berlyne (1958a) presented 
three to nine-month-old infants wlth sets of patterns, 
with the three patterns within each set representing 
three different degr~es of complexity, and measured the 
number of eye fixations. He found that the most complex 
patterns more frequently attracted the first eye fixa-
tions. It has also been shown by Berlyne (1958b; 1958c), 
using adult humans as sub~cts, that more complex 
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figures elicit more visual fixation than do less canplex 
figures. In these two experiments, the figures were 
presented in pairs with tour pairs representing separately 
each or the following variables: {a) irregularity of 
arrangement, (b) amount of material, {c) heterogeneity 
of elements, {d) irregularity of shape, and (e) incon-
gruity. The first four variables are to be considered 
categories of complexity. Incongruity involves a stimulus 
combination " •••• differing from, yet having components in 
camaon with, one that the organism has learned to treat 
as more likely." (Berlyne 1960, p.25) Complexity and 
incongruity are felt by Berlyne {personal communication) 
to be closely related, though not more so than are other 
collative variables. Complexity and incongruity have 
been found to have the same effect upon exploratory and 
investigatory behavior. 
An example or figures representing variable {a) 
is a pair in which nine crosses arranged symmetrically 
are presented next to a group or nine crosses whiCh are 
arranged asymmetrically. An example of variable (e) is 
a pair or figures in which an elephant is presented 
along with a beast made up of the elephant•s head and 
the body of a lion. In two experiments, (Berlyne 1958b, 
1958c) identical except for differences in exposure 
t~e, the results showed that for all pairs of figMres 
the more complex figure was fixated for a significantly 
longer time than the less complex figure. 
In another experiment by Berlyne (1957), subjects 
pressed a lever to give themselves tachistoscopic presen-
tations of pictures somewhat similar to the ones just 
described. The more complex pictures elicited a greater 
number of these investigative responses than did the 
less complex pictures. 
Complexity and the Orientation Reaction 
Milerian (reported in Berlyne, 1960) provides an 
illustration of the effect of stimulus complexity upon 
arousal and/or orienting behavior in another sensory 
modality, in a study showing that melodies provoked 
more prolon~d alpha blockings than did simple tones, 
provided that the subjects indicated interest in the 
melodies. 
Several of the experiments of Berlyne reported 
above (i.e., those involving eye fixation) can be inter-
preted as showing the effect of complexity upon the 
orientation reaction, as easily as upon exploratory or 
investigatory behavior since orientation of the sensory 
receptors has, since Pavlov, been considered an integral 
part of the O.R. There is some overlap between the two 
concepts (exploratory behavior and orientation reaction), 
particularly where the activity of the peripheral sensory 
receptors becomes the independent variable. 
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COMPLEXITY AND AESTHETICS 
The i'indings for many varieties of subjects that 
complex stimuli are generally investigated for a longer 
period of time than are less complex stimuli leads to 
questions regarding some of the work done over the last 
eighty or ninety years on experimental aesthetics, 
wherein many studies report consistent preference for 
comparative simplicity and regularity oi' pattern. The 
question raised here arises not only from the possibly 
contradictory implications from the research in these 
two areas, but also !'ram a suspicion that verbally 
expressed preference in general aay not be a valid 
indicator of actual behavior. Much work in experimental 
aesthetics has been done with verbally expressed prefer-
ence as the dependent variable. Woodworth (1938), in 
his thorough review oi' research into experimental 
aesthetics, demonstrates that from the earliest, the 
dependent measure has often consisted of verbally ex-
pressed preference for shapes, colors, tones, proportt ons, 
pictures, etc. Fechner (1878) required subjects to in-
dicate the most and least pleasing of a group of cardboard 
rectangles, and the same sort of measure of preference has 
been used ever since, with the addition of the methods of 
. 
ranking (Cattell, 1902), rating (Major, 1895), and com-
parison by pairs {Cohn, 1894). These various preference 
methods have been used with geometric figures, colors, 
./ 
objets d'art, musical chords, human forms, and many other 
comparisons of stimuli. The earliest workers, lacking 
anr great interest in individual differences, appeared 
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to seek mainly to danonstrate convergence upon an aesthetic 
ideal in the particular modality studied. From this effort 
c~e support tor the concept of the so-called golden sec-
tion, i.e., that the most pleasing proportioned figure is 
one wherein the whole of the figure is to the larger part 
as the larger part is to the smaller part. Fecbner found, 
as did Lalo (19o8), tnat subjects tended to prefer rec-
tangles where the ratio of the height to the length was 
approximately equal to .62. Angier (1903) found that 
subjects, when instructed to divide a straight line in 
the most pleasing manner other than a bisection, would 
typically make their division so that the longer section 
was approx~ately .62 of the whole line. 
Von Allesch (1925), in attempting to discover 
uniformity in color preferences, found virtually no 
agreement between subjects and quite low intra-subject 
reliability. Von Allesch concluded that ''no color is 
beautiful, none ugly, but any color can be either at a 
given moment or in a given place." Chandler (1934), 
after a review of research of color preference, was led 
to a somewhat similar point of view. 
Pratt•s (1961) review indicates that the bulk of 
research on aesthetics is still done via verbally 
expressed preferences. 
If the interest of those who work in the field of 
experimental aesthetics lies in the determination of 
verbally expressed preference tor various objects and 
forms there is no criticism to be made here. However, 
if the interpretation of preference data is to include 
any prediction of non-verbal behavior toward the objects 
in question, caution must be advised. 
INDIVIDUAL DIFFERENCES IN PREFERENCE FOR COMPLEXITY 
Eysenck (1941, 1942), has reported differences 
between extroverts and introverts in their preferences 
for figures and tor paintings. The extroverts, apparently, 
generally preferred simple, regular, polygons and brightly-
colored modern paintings, while introverts preferred 
complex, irregular polygons with abundant detail and 
less vivid coloring. Barron and Welsh (1952) have 
devised a figure-preference test, and suggest its use 
as a measure of some aspects of personality. Barron 
(1952, 1953) in reporting research that involved figure-
preference in conjunction with other personality measures, 
identifies those who prefer simple, regular figures as 
tending to control their impulses by repression, exhibi-
ting subservience to authority,. and conforming in social 
situations. Those who prefer tbe more complex and 
irregular figures were found to express their impulses 
and thoughts more easily, and to exhibit independence in 
making judgments. 
No attempt has been made to treat individual dif-
ferences in investigation of complexity in a similar 
manner. In fact, there is no body of data relating both 
investigation and preference to stimulus complexity. 
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CHAPTER II 
DEVELOPMENT OF THE RESEARCH QUESTIONS 
The several areas of research discussed in Chapter 
I demonstrate the usefulness of two propositions. In the 
first place, it has been shown for a wide variety of 
species and experimental conditions that stimulus complex-
ity influences exploratory and investigative behavior. 
Also, there is considerable evidence that some of the 
behaviors often classed as exploratory, i.e., those which 
involve attention to, skeletal or sensor,r orientation 
toward, or initial investigation of stimuli, occur con-
committantly with the activation of the sympathetic 
nervous system and the EEG arousal pattern. One obvious 
wa7 to extend understanding of these areas is to attempt 
to deter.mine the affect of stimulus complexity upon the 
autonomic part of the orientation reaction. Consequently, 
the following experiment was undertaken (Berlyne and 
Lawrence 1961). 
Using the pairs of figures employed earlier by 
Berlyne (1960), plus sane other pairs, both members or 
each of which were considerably more complex than any of 
the earlier figures, subjects were presented with a single 
tachistoscopic view (of about .2 seconds duration) of each 
figure, one at a time. During this phase of the experi-
ment, recordings were taken of GSR (potential), heart 
rate, and peripheral vascular activity. The last named 
measure was obtained through the use of a photoelectric 
pleth7smograph attached to the middle finger of the left 
hand. All electrodes led into a Grass Model 5 polygraph. 
In the second phase of the experiment, which 
immediately followed the first phase, the subjects, 
by means of a hand switch wired to a slide projector, 
brought each picture onto the screen successively in 
the same order in which they had been presented in the 
first phase. Subjects were instructed to look at each 
picture "for as long as you care to." 
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Due to apparatus difficulty recordin~ of periph-
eral vascular activity and heartrate were uninterpretable,l 
and the GSR was used as the measure of the orientation 
reaction. There were no differences in magnitude of 
GSR attributable to the complexity of the figures. 
The more complex figures were, however, investi-
gated, or explored, longer than were the less complex 
figures. 
THE PROBLEM 
Arousal 
This result was felt to be somewhat surprising, 
because of the well-established relationships between 
(1) complexity and e.x.plorator7 behavior and (2) physio-
logical components of the orientation reaction. One 
1 Heartrate recordings tor each subject were marred 
by skipped beats and other artifacts. A manual for the 
use of the photoelectric plethysmograph was unavailable, 
and for this reason there was no standard for measurement 
of these recordings. 
possible explanation suggested itself. The greater 
amount of investigation of the more complex figures may 
result, not from a larger orienting reaction, but rather 
from the ability of the more complex figures to continue 
to evoke arousal and orientation behavior over a longer 
period of time than is the case for the less complex 
figures. Stated in other terms, subjects may react 
initially with equal levels of arousal to more complex 
and to less complex figures, but may habituate more 
quickly to the less complex figures. 
Investigation 
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The major hypothesis which this present study was 
designed to test is that less complex pictures may lose 
their power to elicit arousal more rapidly than is the 
case for more complex fi~res. In order to make the test 
more meaningfUl it was felt worthwhile to demonstrate for 
these subjects the previously observed relationship 
between stimulus complexity and amount of investigation. 
This was to be done by a procedure similar to the study 
described above, wherein subjects looked at each figure 
for as long as was desired. 
Preference 
The inclusion of the investigatory phase of this 
experiment served another purpose as well. In the third 
phase of the study subjects were requested to rank all 
pictures in order of preference, the major point of 
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interest being the relationship, if any, between order of 
preference and order of length of investigation. On one 
hand, the work of Barron (1952; 1953) and Barron and Welsh 
(1952) suggests that most subjects typically express a 
preference for s~ple designs over complex designs. On 
the other hand, complex figures and designs attract more 
investigative behavior than do less complex st~uli. These 
two sets of results, taken in combination, would suggest 
a negative relationship between preference and investiga-
tion. There are few data on the relationship between 
expressed preference for stimuli and investigativ_e 
behavior. Anecdotal and common sense data support the 
commonly accepted view that people do not always shun, 
but rather sometimes approach, material which they pro-
fess to disapprove, i.e., gory accident pictures, pornog-
raphy, low-level magazine and TV entertainment, etc. Yet 
as pointed out earlier, muchwork in experimental 
aesthetics has involved expressed preference without 
direct measurement of actual investigative or exploratory 
behavior. Previous research on exploratory or investiga-
tory behavior has not included statements by subjects of 
their preferences for the st~uli employed. 
There is, on the other hand, a case to be made for 
the opposite expectation. If subjects spend more thne 
looking at more complex figures than they do at less 
complex figures, it is reasonable to believe that there 
may be s anething inherently more interesting or rewarding 
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about the more complex fi~res, and that they therefore 
would be preferred over the less complex figures. Ignor-
ing complexity entirely, it would be reasonable to predict 
that subjects will look longest at the figures ths,r like 
best. 
HYPOTHESES 
Investigation and overt orienting are considered 
to be closely related to the autonomic canponents of the 
orientation reaction, of which the GSR is one. Further, 
increases in stimulus complexity have been shown to have 
a positive effect upon amount of exploration and investi-
gation. These sets of findirgs suggest a relationship 
between stimulus complexity and the GSR. However, the 
results or a recently completed experiment (Berlyne and 
Lawrence 1961) suggest that there is no suCh relation-
ship when the GSR to a single tachistoscopic presentation 
or each stimulus is measured. Different rates or habitua-
tion, if demonstrated here, could resolve some of the 
questions raised by these findings. The lon~r investi-
gation evoked by more complex st~uli could then be 
explained in terms of, not an orientation reaction ot 
greater magnitude, but one that is longer lasting. 
Subjects were expected to habituate more rapidly 
to the less complex sttmuli than to the more complex 
sttmuli. 
Longer investigation ofmore canplex figures than 
of less complex figures was expected. This prediction 
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was based upon many s~ilar previous findings. 
No directional hypothesis was offered in regard 
to the relationship between preference and investigation. 
A positive relationship could be predicted on the basis 
of a commonsense expectation that subjects would look 
longest at what they like best. A negative relationship 
might be expected from the findings that (1) most s~bjects 
prefer less complex to more complex visual stimuli, and 
(2) more complex visual stimuli are investigated lon~r 
than less complex visual stimuli. There are no data 
bearing directly upon preference and investigation. 
The first hypothesis was considered to be the one 
of major importance in this study, since data supporting 
it would reduce the incompatibility of the results of tbe 
last experiment (Berlyne and Lawrence 1961) with previous 
bodies of research. 
CHAPTER III 
EXPERIKElfTAL DESIGN AND JIETHOD 
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The three basic areas of behavior under investi-
gation are (a) habituation of arousal or orientation 
reaction, {b) investigatory or exploratory behavior, and 
(c) verbally expressed preference. These three kinds of 
behavior were investigated separately in three distinct 
phases of the experiment. Basically the same stimuli 
(figures differing in degree of complexity) were presented 
to the subjects in all three phases, with the phases 
differing in the manner of st~ulus presentation and the 
mode of response required and measured. Results were 
gathered from canparisons of data both within and between 
phases. 
SUBJECTS 
Boston University undergraduates were recruited 
directly from undergraduate psychology classes and also 
by means of a sign-up sheet posted in the University 
Placement Service office. Subjects were paid $1.50 for 
approximately 45-60 minutes. 
In all, 77 subjects served ani of these 31 were 
males and 46 females. Subjects were used for the GSR 
analysis even if, through apparatus or other failure, 
their records could not be used for either or both of 
the other phases. Subjects were used for the Investi-
gative and Preference anal~aes only if their records for 
both of these phases were unmarred. Fiftythree subjects 
were used in all analyses; 7 additional subjects were 
used in the GSR analyses only, and 7 more in the Investi-
gative and Preference analyses only. Ten subjects were 
dropped entirely because of failures either in the 
apparatus or the procedure. 
STIMULUS MATERIALS 
The stimuli consisted of 5 practice and 20 test 
figures, with the practice figures Shown first in order 
to accustom the subjects to the experimental situation. 
The test figures were some of the figures which have 
been used in previous experiments and have been briefly 
described earlier. They comprised two pairs of pictures 
representing each of five categories of complexity and 
incongruity. 
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(A) Irregularity of Arrangement. Each pair con-
sisted of one figure composed of elements in 
an orderly spatial arrangement arrl one figure 
containing exactly the same elements in an 
irregular arrangement. 
(B) .Amount of llaterial. One figure of each pair 
contained all the elements of the other 
figure plus additional material. 
(C) Heterogeneity of Elements. One figure of 
each pair contained a number af dissimilar 
elements in the same spatial arrangement. 
(D) Irregularity of Shape. Each pair comprised 
one regular geometrical shape and one irreg-
ular closed curve. 
(E) Incon~rui tz. One figure of each pair was a 
drawing of a familiar bird, while the other 
depicted a composite of parts belonging to 
different animals. 
The first four categories are logically distinct 
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stimulus dimensions, but are grouped together and ter.med 
"complexity". The fifth category, "incongruity'', is held 
to be closely related to complexity. 
The test figures are presented in Figure 1. 
The 20 test pictures were divided into two groups, 
hereinafter called Alpha and Beta groups. Pairs of 
figures were split between groups, so that no subject 
saw both members of any pair; this was done to reduce 
effects of novelty and familiarity which might result 
from the presentation of two obviously similar figures 
to the same subject. Each of the two groups of figures 
included equal numbers of more complex and less complex 
fi~res, both within and between groups. The figures 
were divided into groups in this manner because, in order 
to gather data on habituation, each was presented three 
times. Twenty test figures were used in the expertment 
in order to reduce effects resulting from possible idio-
syncratic reactions to any individual figure, and it was 
felt that three presentations of each of 20 figures 
C.3+ 
JJ. 
. 
. 
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~inus (-} signifies the lesser degree or complexity 
and(+} signifies the greater degree of complexity. 
Figure 1 Stimulus materials 
II 
would prolong this part of the experiment to the point of 
evoking inattention, boredom, and possibly even sleep. 
APPARATUS 
For measurement of the GSB, Fels resistance elec-
trodes (mercury-coated zinc) and Fels zinc-sulphate paste 
were used. One electrode was affixed to each palm. 
Subjects sat in a Barcaloun~r (in upright position) 
facing a screen about seven feet away. Leads from the 
electrodes ran into the control room to a Grass Model 5 
polygraph, on which a continuous record of changes in 
skin resistance was kept. A Kodak Cavalcade automatic 
slide projector, also in the control room, projected an 
image on the screen through a permanently closed window. 
The slide-changer mechanism was operated by an external 
timer, set to deliver a pulse to the projector of suffi-
cient duration to move the slide tray two positions, 
the first of which was occupied by a slide. The pulse 
was delivered approximately every 13 seconds. The timer 
also fed a 6o-cycle signal into the marker pen on the 
polygraph to designate stimulus presentations. 
For the Investigative Phase stimulus presentation 
was brought under control of the subjects, who by opera-
ting a spring-loaded button switch brought each picture 
in turn onto the screen whenever the,r wished. The poly-
graph marker pen kept a record of picture changes, and 
the intervals between these marks were easily converted 
to seconds. 
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In the Preference Phase, subjects sat at a amall 
table across the exper~ental room fran where they had 
been previously, and were presented with a black card, 
14" x 22", on which were mounted prints (approximately 
2l" X 1-5/8") or all 20 pictures. An identifying letter 
(A through T) appeared beneath each picture. A copy of 
the answer sheets upon which subjects ranked the pictures 
appears in Appendix 2. 
EXPERDlENTAL DESIGN 
GSR Phase 
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Either the Alpha or the Beta figures were pre-
sented to each subject. Pigures were presented at approx-
imately .2 seconds exposure, with approximately 13 seconds 
between exposures. On the basis or past research, .2 
seconds is a tachistoscopic exposure which allows a very 
quick view without permitting familiarity, and also is 
the minimum or which the machine is capable. Thirteen 
seconds is an 1nterst1mulus interval which allows for 
the decay of a GSR to a previous figure without inducing 
boredom. 
Effects or order or figures were controlled by the 
use of a ten-x-ten Latin Square (see Appendix 1) for each 
of the two groups of figures, Alpha and Beta. Within 
Alpha-Beta groups, each figure followed each other figure 
an equal number of times, and each of the 20 orders (10 
in each square) was presented to three subjects, making 
a total or sixty subjects. 
Investigative Phase 
I 
All 20 figures were seen by each subject, in a 
single order for all subjects. This order was formed 
randomly, with randomization limited by the restrictions 
that Alpha and Beta fi~res, and also more and less com~ 
plex figures, had to occur equally often in each success-
ive, half of the order. 
Preference Phase 
For the Preference Phase, all twenty figures were 
mounted on a single card and presented to the subject. 
Equal numbers of Alpha and Beta figures, and equal 
numbers of more and less complex figures were included 
in each column of figures as mounted on the card. 
Order of Phases 
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The GSR Phase always preceded the other two phases, 
since it was thought likely that any previous acquaintance 
with these stimuli would greatly increase the probability 
of zero GSR scores. Investigative and Preference phase 
order was varied so that each preceded the other for half 
of the subjects in each of the Latin Squares (Alpha-Beta 
picture groups) • 
PROCEDURE 
Subjects were received in a waiting room, separate 
from the experimental and control rooms. Subjects were 
told nothing of the purpose of the experiment. If they 
asked, they were told in a friendly manner that, while 
there was nothing unpleasant in the offing and no reason 
to be mysterious, sound scientific procedure prohibited 
advance explanations, and in any case any questions would 
be answered in fUll at the conclusion of the experiment. 
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Upon arrival, subjects were seated, their palms 
were cleaned with alcohol, and the electrodes were applied. 
The experimenter (E) called the electrodes "recordir.g 
devices'', and the subject (S) was told: 
This is all part of the 45 minutes for which 
you will be paid $1.50, but there is a 20-
minute waiting period. You are free to read, 
smoke, study, etc. Please try not to dis-
lodge these recording devices or to make them 
pull away fran your skin. I' 11 be back in 
15-20 minutes. By the way, I assume that you 
know from the sign-up sheet that the experi-
ment does not involve shock, drugs, or any 
thing in any way uncomfortable or unpleasant.l 
The purpose of the 20-minute wait was to ensure 
proper electrical contact between skin and electrode 
(Tursky 1961). 
GSR Phase 
Following the 20-minute wait, S was taken to the 
experimental room and seated in the Barcalounger. Excess 
paste was wiped from the hands, and each wrist was taped 
to the corresponding arm of the chair. E then said: 
I'll arrange things in the other room. Please 
sit quietly, and I' 11 be back in one or two 
minutes. 
B then entered the control room, calibrated the 
1The material in quotes here and following is an 
approx!Rate paraphrase of what subjects were told. No 
script was followed in an exact manner. 
polygraph, arxl kicked the wall directly behind the sub-
ject. If little or no GSR could be elicited by the kick, 
or if the record looked jagged or otherwise irregular, 
electrode placement was checked. 
Upon returning to the experimental roam, E said: 
There'll be same pictures coming on the screen, 
and I want you to sit quietly without moving 
your hands, and watch them. Each of the first 
five pictures will cone on only once, but after 
that each picture will be repeated three times. 
You wantt be tested on these pictures, so there 
is nothing in particular that you should look 
for. Just sit quietly 1 without moving your 
hands and fingers, and watch the pictures as 
they come on to the screen. Let me assure you 
again that there will be no shock or anything 
else in any2way painfUl, embarrassing, or unpleasant. 
E then returned to the control room, turning out 
the light in the experimental room. All five practice 
pictures and the first five test pictures (the latter 
repeated three t~es each) were presented in succession. 
A substitution of slide trays necessitated a very short 
delay at this point, and this opportunity was used to 
interrupt s•s general habituation and decline in alert-
ness. To accomplish this, E then returned to the experi-
mental roam, turned on the lights, and said to S: 
Still reasonably comfortable? Good. We'll 
have another batch of pictures -- this time, 
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subjects were told of the three repetitions of 
each figure in order to standardize set. It was felt 
that same S 1 s might otherwise have scrutinized success-
ive presentations of the same figure for minute differ-
ences, and that the first presentations of each of the 
first few figures would elicit effects ~ surprise and 
perhaps novelty. 
each one will be repeated three t~es. None 
will come on only once. Just do what you have 
been doing -- watch the pictures and try not 
to move your hands. 
After this interruption, E returned to the control 
room and put into the machine the second slide tray, con-
taining the three copies of each of the last five test 
pictures. When all test pictures had been presented, E 
returned to the exper~ental room and unwired s. 
INVESTIGATIVE PHASE 
Following this, E said (if Investigative Phase 
preceded Preference Phase): 
The next thing I want you to do is to take this 
switch and bring each picture on the screen and 
leave it on as long as you care to. When you 
press the button a picture will come on and stay 
on until you press it again. You don•t have to 
hold the button down to keep the picture on the 
screen, and you don•t have to turn one picture 
off and then turn the next one on; every time 
you press the button the picture changes auto-
matically. You•ll know that you•ve seen all the 
pictures when you press the button and the screen 
goes blank. 
Wait until I tap the window before you press the 
button for the first time. After that, it•s 
entirely up to you to look at each picture for 
as long as you care to and then to bring on 
another by pressing the button whenever you're 
ready. 
There is one small problem -- the mechanism does 
not always work on the first picture. If, when 
I tap and you push the button, a picture comes 
on, well and good. JUst go on from there. But 
if for the first picture you press the button 
and nothing happens wait until I tap before you 
press again, and then a picture will definitely 
come on. 
Again, you won•t be tested or asked any questions 
about these, so there is nothing in particular to 
look for. JUst look at each picture until you are 
ready for the next one, and then press the button. 
E then turned out the light, returned to the Control 
room, engaged the slide tray, and tapped on the window be-
tween the Control and Experimental rooms. 
Preference Phase 
E said, pointing, "Please have a seat at this table," 
uncovered the card, gave S an answer sheet, pen, or pencil, 
and said: 
Please read through the instructions and tell me 
it there is anything unclear or anything you wish 
to ask about. Go ahead whenever you are ready. 
The instructions, which were printed on the answer 
sheet, required S to rank all figures fran 1 to 20 in the 
order in which he preferred them. They further stated 
that first impressions were desired, and requested that S 
not change any of his answers. (A sample answer sheet is 
included in Appendix 2.) 
E remained in the experimental room until S was 
finished, paid S, and requested that S not discuss the 
experiment with anyone. An explanation of the rationale 
and procedure was given it requested. 
For those subjects who had the Preference Phase 
before the Investigative Phase, it will be understood 
that the time sequence for these two phase procedures 
was the reverse of' the order in which they are described 
here. 
GSR PHASE 
Jieasurement 
CHAPrER IV 
RESULTS 
For measurement of skin resistance, an interval 
beginning with stimulus onset and terminating 3 seconds 
later was used. Within this interval, the highest re-
sistance and the lowest subsequent resistance were 
measured. If a GSR started before stimulus onset, and 
no change in slope appeared within the interval, no GSR 
was scored. If a decrease in resistance began during 
the 3-second interval and continued with no change in 
slope or direction beyond the interval, the lowest sub-
sequent resistance was measured, even if it occurred 
beyond the end of the 3-second measurement interval.1 
Resistance points were est~ated to one-half of 
one millimeter, and the last two digits were dropped for 
all measures in order to facilitate tbe use of a campu-
ter for the analysis. This resulted in a different 
degree of accuracy for different settings of the poly-
graph sensitivity, or gain control. Sensitivity levels 
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lnifferent investigators select different points 
at which to measure resistance in determining the size of 
the GSR. One common method is to measure resistance at 
stimulus onset sod to compare this· resistance with the 
subsequent lowest resistance occurring within the pre-
selected time interval. This was not done here because 
it fails to take account of any GSR•s which may be in 
progress at stimulus onset. 
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used ranged from 50 to 10,000 ohms per centimeter of pen 
deflection. Therefore, precision of measurement ranged 
from plus or minus 100 ohms to plus or minus 500 ohms. 
Since the sensitivity was set low for sub~cts with large 
resistance changes and high for subjects with comparative-
ly small resistance changes, the loss or precision with 
lowered sensitivity resulted in no great loss of infor-
mation. 
Two resistance measurements for each presentation 
of each figure to each subject were recorded, i.e., the 
high and subsequent low points following or coinciding 
with each stimulus presentation. GSR scores were obtained 
from these measures by means of a transformation suggested 
by Haggard (1949), who urged the use of log conductance 
change as the most suitable GSR score £or purposes of an 
analysis of variance. The formula used to obtain a GSR 
score for each presentation was: 
log10 IT1/R2 - l/R1 ) 10~ +1 = GSR 
Multiplication by the constant 109 was used to produce 
units of manageable size, and addition of the constant 
1 was added because there were many zero scores. 
Results 
Two analyses on the data from the GSR Phase were 
performed and all relevant mean transformed GSR scores 
were presented in Table 1. In order to repeat one part 
of a previous experiment an analysis or variance was 
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TABLE 1 
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perfo~ed on the data fran the first presentation of each 
stimulus. 
Table 2. 
The results of this analysis are presented in 
The only significant F is that for the subjects. 
As in the 1 ast experiment, there is no indication that 
there is any difference in magnitude of GSR in response 
to a single presentation of each of the figures which is 
attributable to complexity, and neither are there any GSR 
differences apparent between the categories of complexity. 
In the second analysis, (Table 3} using all three 
presentations, there is, again, a significant F for sub-
jects and a significant difference between the categories 
of complexity. These two significant F•s mean that (1) 
for all presentations of all pictures totaled, there were 
differences between subjects in magnitude of GSR, and 
that (2) totaled over all presentations to all subjects, 
the complexity categories differed as to the magnitude 
of GSR•s they evoked. 
As can be seen in Table 1, GSR scores were higber 
for Incongruity than for a"' other category. In fact, 
the categories sum of squares in Table 3 is attributable 
mainly to the differences between Incongruity and the 
other categories. An analysis of variance demonstrating 
this is presented in Appendix 3. 
There are several possible reasons for the signif-
icant categories ter.m. For one thing, no interval scale 
for complexity and incongruity is available. Magnitude 
of complexity differences may not be constant, therefore, 
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TABLE 2 
ANALYSIS OF VARIANCE - GSR PHASE 
Sum of Jdean 
Sources df Sg,uares Sg,uare F 
Between Subjects 
Total 59 440.82 7-47 8.12-H-
Within Subjects 
Complex! ty 1 2.01 2.01 2.18 
Complexity Categories 4 4-34 1.08 1.17 Complexity X Complexity 
4 Categories 1.20 0.30 .33 
Error 531 !1:86.16 0.22 • • 
Total 5!1:0 • • • • • • 
Grand Total 599 934-53 • • • • 
H-p(.005 
TABLE 3 
ANALYSIS OF VARIANCE - GSR PHASE 
Source df 
Sum or 
Squares 
Subjects 59 968.92 
Complexity 1 0 
Complexity Categories 4 14.43 
Complexity X Complex!~ 
l~an 
Square 
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F 
Categories 4 4.42 1.10 
Error (A )1 ~53::;...1 __ 6_0-=-3-..•1_8 __ 1_.1__,4...__ _ • _._ 
Total (A} 540 622.03 
Linear Trend 1 23.35 
Linear Trend X Comp~exi~ 1 2.84 
Linear Trend X Complexity 
Categories 4 7.62 
Linear Trend X Complexity 
X Complexity Categories 4 0.70 
Quadratic Trend 1 1.03 
Quadratic Trend X 
Complexity 1 .08 
Quadratic Trend X 
• • 
23.35 
2.84 
1.90 
0.18 
1.03 
.os 
Complexity Categories 4 3.19 .80 
QUadratic Trend X 
Complexity X Categories 4 2.34 .58 
• • 
26.28M 
3.19 
2.13 
.20 
1.16 
.09 
.90 
.65 
Error (B }1 _11_8_0 __ 1_04..._6_.... __ 3~9 _____ .8_9_.._ ___ • ..-•._ 
Total (B) 1200 
Grand Total 1799 
1087.54 
2678.49 
• • 
• • 
1Error (A} was used to test the first four terms. 
Error (B) was used to test all other terms. 
• • 
• • 
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from pair to pair and/or category to category. Also, the 
figures representing Incongruitr include the only meaning-
ful material (i.e., birds rather than abstract patterns) 
in this group of figures. Further, it is, of course, 
possible that there are true differences between categories 
ot complexity and incongruity in their effect upon the GSR. 
These points should be kept in mind in considering the 
rest of the data analysis. 
Since all test figures were presented three times, 
analysis or variance for trend as described in Edwards 
(1960) was appropriate. The linear component represents 
departure fran horizontality of a straight line connecting 
points representing the first and third presentations. The 
quadratic component represents the departure from the 
linearity of a line drawn connecting points representing 
all three presentations. 
The only significant P for either trend is the 
overall linear trend component. This stmply indicates 
that GSR decreased as a function of successive stimulus 
presentations. The P tor complexity X linear trend, 
while not significant, is in the direction opposite to 
that predicted. That is, subjects appeared to habituate 
somewhat more rapidly to the more complex pictures, 
although the difference was not large enough to reach 
significance. 
INVESTIGATIVE PHASE 
Precision of measurement was plus or minus one 
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tenth of one second, and this level of precision was main-
tained throughout the analysis of this segment of the data. 
Results 
An analysis of variance was performed for the group 
which experienced the Investigative Phase before the Pref-
erence Phase (the I-P group) and an identical analysis for 
those who experienced the Preference Phase before the 
Investigative Phase (the P-I group). This was done since 
the different phase orders provide quite different situa-
tions in terms of experience with the figures. Subjects 
in the I-P group had seen half the figures very briefly 
in the GSR Phase, and had not seen the rest of the figures 
at all. Subjects in the P-I group had all of this acquain-
tance with the pictures plus an opportunity to look at a 
print of each figure as long as desired while ranking 
them in the Preference Phase. 
Results of these analyses are reproduced in Tables 
5 and 6, and mean investigation scores in seconds are 
presented in Table ~. It can be seen that the experience 
of ranking the figures before investigating them (P-I 
group) resulted in a rather large drop in variance for all 
terms of the analysis. For the P-I group, only the F's 
for subjects, for complexity, and for figures within 
conditions of canplexity and the Seen/Unseen variables 
were significant. For the analysis of the I-P group, 
significant F•s were found for the following dimensions 
of the analysis: subjects, complexity, Seen/unseen, 
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TABLE 4 
MEAN INVESTIGATION SCORES (IN SECONDS) 
I-P GrouE P-I GrOU;E Total 
N•)O N!)O N=bo 
IRREGULARITY OF ARRANJ.EMENT 
Less Complex: 5.32 4.81 5.o6 
More Complex: 6.61 5.11 5.86 
AMOUNT OF MATERIAL 
Less Complex: 5.24 4.46 4.85 
More Complex: 5.22 4·70 4.96 
HETEROGENEITY OF ELEMENTS 
Less Complex: 5.72 4.49 5.10 
:More COlllplex: 7.28 5.38 b.33 
IRREGULARITY OF SHAPE 
Less Complex: 4.72 4.62 4.67 
:More Complex: 5.94 4-64 5.29 
IlfCONGRUITY 
Less Complex: 5.82 5.12 5.~1 More Complex: 8.15 7.15 7. 5 
TOTAL Less Complex: 5.36 4-70 5.08 
More Complex: 6.64 5.40 5.92 
Seen • 5.10 5.05 5.38 • Unseen • 6.30 5.05 5.68 • 
TABLB 5 
ABALYSIS OF VARIANCE - INVESTIGATIVE PHASE 
I-P Group 
Source 
Subjects 
Complexity 
Seen/Unseen 
Complexity X Seen/Unseen 
Figures within Cells 
A. Subjects X Complexity 
B. Subjects X Seen/unseen 
c. Subjects X Complexity X 
D. 
Seen/Unseen 
Subjects X Figures 
within Cells 
Total 
Grand Total 
1A was used 
B n " 
to test 
" " . 
df 
29 
1 
1 
1 
16 
29 
29 
29 
~6~ 
570 
599 
H=30 
Sum of Mean 
Sguares sguare 
600,153 20,894 
24,480 
5,418 
24,480 
5,418 
31 31 
46,501 2,906 
28,699 920 10,477 3 1 
17,935 618 
225 2168 550 
388,709 • • 
988,862 • • 
c " " 11 " 
D " " 
• complex! ty •. 
•seen/Unseen•. 
•complexity X Seen/Unseen•. 
(1) •Subjects• and (2) •Figures 
within cells•. " " 
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r-
37.99** 
24. 73** 
15.01*11-
.05 
5.28-H 
1.80* 
.66 
1.12 
• • 
• • 
• • 
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TABLE 6 
~NALYSIS OF VARIANCE - INVESTIGATIVE PHASE 
1'-I Group N=30 
Sum of 
Source df Sg,uares 
Subjects 29 190,776 
Comple.xi ty 1 7,260 
Seen/Unseen 1 0 
Complexity X Seen/Unseen 1 5~3 Figures within Cells 16 33,3 3 
A. Subjects X Complex! ty 29 12,143 
B. Subjects X Seen/Unseen 29 8,273 
C. Subjects X Complexity X 
10,492 Seen/Unseen 29 
D. Subjects X Figures 
Within Cells !J:6Y: 152 2218 
Total 510 224,292 
Grand Total 599 415,068 
lA. was used to 
B. " " " 
test •complexity•. 
" •Seen/Unseen•. 
:Mean 
Sg,uare 
6,578 
7,260 
0 
543 
2,085 
419 
285 
362 
328 
• • 
• • 
c. " " " 
D. " " " 
" ' complexity X Seen/Unseen' • 
"(!)•Subjects' and (2) •Figures 
within cells'. 
pl. 
20.05** 
17.33** 
0 
1.50 
6.35** 
1.28 
.87 
1.10 
• • 
• • 
H-p<.005 
figures within conditions of complexity and the Seen/ 
Unseen variable, and tor the subjects X Seen/Unseen 
interact ion. 
.54 
The Seen/unseen term refers to the Alpha/Beta divi-
sion of the figures into groups. Half of the subjects for 
each or the two phase order groups, it will be remembered, 
had seen only the Alpha figures during the GSR Phase, 
while the other half had seen only the Beta fi~res. 
The main results of the analysis of the Investiga-
tive Phase are two-fold. In the first place, the more 
complex figures were looked at longer, on the average, 
than were the less complex figures. Also, when the 
Investigative Phase followed ~ediately upon the GSR 
Phase, the figures which had not previously been seen 
tachistoscopically were looked at longer than the ones 
which had been seen. The interposition of the Prefer-
ence Phase between the GSR and Investi·gative Phases, 
with its opportunity for unlimited looking at all 20 
figures, appeared to nullity the effect of tachistoscoic 
exposure upon amount of investigation. 
Investigation and GSR 
Pearson product moment correlations were performed 
to show relationships between (1) total GSR scores over 
all presentations of figures within each category of 
complexity, and (2) investigation. For both phase order 
groups combined, no significant relationship between total 
magnitude of GSR and amount or investigation is shewn 
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(r=.628).2 For the I-P group the r (.479) is not signifi-
cant, but it is significant tor the P-I group (r=.777). 
Since the r•s for the two phase order groups do not differ 
significantly from each other, the best estimate of the 
true correlation between GSB and investigation is the r 
based upon the I-P and P-I groups combined. 
PREFERENCE PHASE 
Investigation and Preference 
All figures were ranked for amount of investigation, 
and Kendall's Tau, a rank-order correlation coefficient, 
was perfor-med to determine the relationship between amount 
of investigation and preference. Tau equalled -.13, and 
the Tau to Z transformation yielded a value of -1.13, 
which is not significant. This indicated that subjects 
did not tend to look at figures in proportion to their 
preference for them. 
Complexity and Preference 
Wilcoxonts matched-pairs signed ranks test was 
performed to determine the effect of complexity upon 
preference. The mean rank for the more complex figures 
was 11.11, and tor less complex figures 9.90. The less 
complex figures were given significantly (p<.02) higher 
rankings than were the more complex figures, indicating 
that the less complex figures were preferred. 
Wilcoxon's test was performed for each categor.y 
2 With an N of 10, an r of .63 is significant at 
the • 05 level. 
separately, and the results or these tests are presented 
in Appendix 4• The less complex figures were preferred 
(though not significantly so, in all cases) tor all 
categories except Amount otKaterial. For this category, 
a significant (p<.02) tendency to p~eter the more complex 
figures was found. 
The overall probability ot any given more complex 
figure being ranked among the first ten by any given sub-
ject was .46. This proportion was obtained by dividing 
the total number of •first ten• rankings into the number 
of •first ten• rarikings assigned to the more complex 
figures. 
A goodness of fit chi-square was calculated on 
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the distribution of more co.mplex figures within the 'first 
ten• rankings, i.e., the probability of aey given more 
complex figure appearing within the ten most preferred 
figures for aqJ subject. The result (Chi-square = 7.77 
with 5 df, .20)p).l0) implies that the observed distri-
bution of number of more complex figures ranked in the 
first ten does not deviate significantly fran the expected 
binomial distribution. 
One important aspect of this result is that there 
is no bomodal or mul timodal distribution of subjects in 
regard to preference for canplexity. This tends to show 
that preference for complexity approaches nonnality of 
distribution at least for this swaple, and also argues 
against any effect of phase orders on preference for 
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complexity. 
Preference for Figures 
Priedman•s test (an analysis of variance for ranks) 
was performed on mean ranks given to each figure by all 
subjects. The extremely low probability (p(.OOl) asso-
ciated with this value of chi-square-r (84.45) indicates 
that subjects, with some degree of consistency, preferred 
certain figures to others. This, in turn, implies that 
subject's individual patterns of rankin~ were not ran-
domly different from one another, since if there was no 
consistency between subjects all figures would be ranked 
in each position from 1 to 20 equally often. 
In order to test for differences in preference 
between the phase order groups, Kendall's Tau was 
calculated. The results of this test show the Tau (.44> 
significant at the .05 level for a two-tailed test. This 
indicates that for the phase order groups (I-P and P-I) 
order of preference for the figures was not significantly 
different. 
In order to examine the effects or phase inter-
position upon the relationship between variable and 
preference, Wilcoxon's test was performed on this variable 
separately for each of the phase order groups. The P-I 
group, which ranked the figures immediately after the GSR 
Phase, gave significantly higher rankings to those figures 
which they had just seen tachistoscopically for brief 
intervals (mean rank • 9·93) than to those which they 
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had not seen before, (mean rank = 11.07) indicating that 
they preferred the Seen figures. The 1-P group, for which 
the Investigative Phase was interposed between the GSR and 
Preference Phases, produced no significant difference in 
rankin~ attributable to experience in the GSR Phase. The 
I-P Group gave mean ranks of 10.24 to Seen figures and 
10.75 to Unseen figures. 
Appendix 5 presents the mean rank for preference 
for each figure. The mean rank is also given for each 
degree of complexity within each category, far each 
category overall, and for each degree or complexity 
combined over all figures. 
CHAPTER V 
DISCUSSION 
HABITUATION AND C CJtiPLEXITY 
The hypothesis of major interest in this study was 
not confinned. This hypothesis predicted a significant F 
for complexity X linear trend in the analysis or variance 
af the data from the GSR (Table 3), based upon the expec-
tation that the less complex figures would lose their 
power to evoke the GSR more quickly than would the more 
complex figures. Not only was this not the case, but the 
difference in rate of habituation, though not statistic-
ally significant, was in the direction opposite to that 
predicted. 
A number of lines of comment are possible in a 
discussion of this result. It is to be remembered that 
the basic aim of this experiment has been to elucidate 
the nature of the relationship, if any, between arousal 
and stimulus complexity. It is possible, or course, 
there is no relationship between arousal and stimulus 
complexity. This is doubtful, however, in view of the 
previously discussed relationships between canplexity 
and exploratory behavior, and between certain aspects 
of exploratory behavior and arousal. Further, Berlyne 
(1961) has shown that increases in the magnitude of 
other collative variables (surprisingness, conflict, 
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and uncertainty) seem to be associated with increases in 
arousal as measured by the GSR. 
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A number of theorists (Berlyne 1960; Brown 1960; 
Hull 1943; Taylor 1956) have maintained the position that 
arousal ~s a drive) constitutes an aversive stimulus and 
that a reduction in arousal is reinforcing. This implies 
that the probability of occurrence of behavior immediately 
preceding the reduction of arousal will increase under 
sLmilar circumstances in the future. Berlyne (1960), 
making use of data suggesting that (1) the seat of arousal 
is in the reticular formation and (2) that cortical activ-
ity can dampen or inhibit reticular activity, suggested 
that it is the reticular activity which is aversive and 
that a certain minimum level of sensory stimulation is 
sought because it inhibits the reticular activity (through 
action of the cortex) and therefore reduces arousal. 
Assuming the GSR to be more closely related to 
reticular activity than to the cortex, it might follow 
from the preceding line of argument that (1) the propor-
tion of cortical to reticular activity of subjects 
sitting comfortably in a darkened room with comparatively 
' little stimulation would be aversively low, (2) that the 
more complex figures would actually reduce reticular 
arousal more than the less complex figures by eliciting 
greater cortical activity than would the less complex 
figures, and (3) that the greater cortical activity 
would therefore be more reinforcing. Thus, subjects 
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could be expected to look at the complex £igures longer 
than at the less complex £igures wither because of their 
greater arousal-reducing effect or because, having reduced 
arousal in the past, they have acquired the characteristics 
of secondary or conditioned rein£orcers. 
This highly tenuous line o£ reasoning, which assumes 
several untested propositions, would explain more rapid 
habituation of the orientation reaction to more complex 
stimuli in conjunction with greater investigation of more 
complex stimuli. The fact is, of course, that no relation-
ship between complexity and GSR habituation has been 
demonstrated here. However, the argument of£ered above 
is one possible explanation far the lack of a significant 
dif£erence between rates of habituation in the direction 
predicted. 
Another possible source o£ explanation far the 
obtained result exists in the details o£ the exper~ental 
methodology. It may be that the eJCposure time o£ .2 
seconds is too brief to discriminate adequately between 
members of the figure pairs, and that a longer exposure 
interval will be necessary to arouse subjects differen-
tially as a fUnction of degree of c.omplexi ty. The effects 
of the Seen/Unseen variable suggest that the .2-second 
interval is not too short. These data will be discussed 
later. 
There may be too small a difference in complexity 
between pair members. However, differences in amount of 
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investigation have been reasonably consistent over several 
studies using these figures, and if the differences between 
pair members are great enough to produce this behavior, 
they should be great enough to provide a fair test of the 
habituation hypothesis. FUrther, Berlyne and Lawrence 
{1961) employed a set of much more complex pairs of figures 
along with the ones used here, and there appeared to be no 
differences between the sets in magnitude of GSR to one 
presentation. 
Another approach to the problem would be to put 
each figure on the screen only once, but to leave it on 
until some predetermined level of habituation is reached. 
Time taken to reach this level could be compared between 
levels of complexity. GSR alone would be quite unsuitable 
for this procedure; perhaps a combination of respiration, 
blood pressure, and plethysmograph would be appropriate. 
Any reasonable definition of the cutoff point for habitua-
tion would most probably vary widely between individuals, 
and a fairly elaborate pre-test procedure would be 
necessary for each subject. 
These results fail to demonstrate the predicted 
relationship between the GSR ani stimulus complexity, and 
therefore offer no explanation for the previously demon-
strated relationship between complexity and investigation. 
There are several reasons why it could be argued that 
this study did not provide an exhaustive test of the 
habituation hypothesis: (1) differences between degrees 
of complexity may have been too small, (2) the exposure 
t Jme may have been too brief, ani (3) figures were re-
peated rather than continuously exposed. However, since 
different rates of GSR habituation were not found to be 
a function of complexity, it is necessary to re-examine 
tbe assumptions underlying this research. 
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It is possible that the oft-noted temporal co-
incidence of skeletal, sensory, and autonomic components 
of the orientation reaction represent somewhat different 
processes at work. It is clear that the onset of any 
stJmulus may elicit both sensory and autonomic responses. 
Perhaps the mechanisms controlling sensory orientation 
are, in addition, sensitive to subtle differences between 
stimuli, such as degree of complexity, while the autonomic 
indices are limited to discriminations between more gross 
changes in stimulation, such as onset and ter.mination, 
marked increases or decreases in intensity, etc. 
If this is true, then the O.R. (orientation reaction) 
is less a unitary reflex than it is a collection of inde-
pendent responses frequently elicited by a single stimulus. 
Viewed in this manner, the GSR Phase of this experiment 
constituted a reliability test of the internal consistency 
variety upon the pattern of responses collectively known 
as the orientation reaction. A better test of internal 
consistency, however, would result from simultaneous 
measurement of receptor organ behavior and autonomic 
activity. In this experiment, autonomic activity (as 
measured by the GSR) in response to brief presentations, 
is compared with the length of time over which activity 
of the visual receptors is maintained during the Investi-
gative Phase. 
Although rate of habituation of GSR was not found 
to be related to complexity, and therefore no relation-
ship connecting complexity, arousal, and investigation 
csn be demonstrated, the correlation between GSR and 
Investigation (though not significant) is high enough 
(r • .628 with N•lO) to suggest that future work may 
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show these two behaviors to be not entirely independent. 
This would not be surprising since, as discussed earlier, 
both the GSR and voluntary orienting behavior are con-
sidered to be part of the single response pattern referred 
to as the orientation reaction. Investigative behavior 
may be maintained as part and parcel or the general arousal 
reaction. However, if complexity elicits investigation, 
as has been shown, and investigation and sympathetic 
activity are closely related, then one could reasonably 
expect an effect of complexity upon the GSR. 
COMPLEXITY AND INVESTIGATION 
The main results or the analyses of the Investiga-
tive Phase data substantiate and strengthen the previously 
discussed findings that more complex stimuli are investi-
gated for a longer time than are less complex stimuli. 
The major purpose of the inclusion of.the Investigative 
Phase in this study was to demonstrate, on the same 
subjects, the effects or stimulus complexity upon (1) 
habituation or the orientation reaction and (2) inves-
tigatory behavior. The first effect, or course, was not 
demonstrated. There are several aspects or the results 
ot the Investigative Phase, however, which are wort~ 
of discussion. In the first place, there was an impor-
tant change in instructions from those used in the 
previous experiment. Earlier, subjects were simply 
instructed to look at each figure as long as they wanted 
to do so, with no further explanation or the procedure. 
There was some evidence that some subjects expected 
"memory tests" to follow both the GSR Phase and the 
Investigative Phase. Therefore, an alternative explana-
tion of the lon~r investigation of more complex figures 
was available in terms or a greater amount of time spent 
studying, or memorizing in detail, the more complex 
figures in preparation for the expected test. In the 
present experiment, all subjects were carefully assured 
that they would not be tested in any way. There is no 
direct evidence that this was accepted as truth; however, 
if expectations or a test did exist ani were powerful 
enough to induce more investigation or the more complex 
figures, one would look tar greater arousal in response 
to the more complex figures in the GSR Phase, and this 
was not found. Further, the Investigative Phase always 
followed the GSR Phase, and the subjects therefore had 
seen the integrity of the no-test assurance maintained 
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in at least one instance. 
INVESTIGATION AND PREVIOUS EXPOSURE 
The differences in amount of investigation attrib-
utable to previous experience with the figures are strik-
ing. The I-P group looked lon~r at those figures whiCh 
they had not previously seen in the GSR Phase (whiCh for 
them immediately preceded the Investigative Phase). The 
P-I group, who experienced the Preference Phase between 
the GSR and Investigative Phases and therefore had aeen 
all the figures, looked equally long at figures seen and 
not seen in the GSR Phase. It is interesting to note 
that the Alpha-Beta distinction is based upon a splitting 
of each of the pairs of fi~res. This fact bears upon 
the Seen/unseen dhnension, since each of the pictures in 
the Investigative Phase which was new to the I-P group 
was basically similar to, yet in one respect strikingly 
different from, one of the figures in the GSR Phase. In 
a future experiment it would be of interest to measure 
amount or investigation or stimuli as a function of 
their similarity to other stimuli previously seen 
tachistoscopically. Considerable research, reviewed by 
Berlyne (1960), suggests that a mild degree of novelty 
is preferred to a st~ulus completely different from 
anything experienced before. 
The Alpha-Beta split was, or course, orthogonal 
to complexity. The nonsignificant Seen/Unseen X complex-
ity interaction indicates that the effect of this sort of 
66 
67 
novelty upon investigation was independent of the complex-
ity of the figures. 
The Seen/Unseen difference has another implication. 
One might expect that such a brief exposure (.2 seconds) 
might merely serve to induce curiosity and therefore lead 
to more investigation of previously seen figures. That 
this did not happen could be interpreted to mean that the 
.2 second exposure affords enough familiarity with the 
figures to make dubious any hope that a longer exposure 
will unmask a relationship between complexity and arousal. 
INVESTI.GATION AND PREFERENCE 
The nonsignificant Kendall's Tau between prefer-
ence and amount of investigation shows no positive rela-
tionship to obtain between amount of investigation and 
preference. This casts considerable doubt upon the use-
fulness or predicting certain kinds of non-verbal behavior 
from verbally expressed preferences, and to that extent 
tends to limit the meaningfulness of sane of the research 
in experimental esthetics discussed earlier. Further, 
this result argues against a~ explanation of the rela-
tionship between complexity and investigation in ter.ms 
of perference alone. 
The statistically significant tendency for subjects 
to prefer less complex figures to more complex figures 
shows no dramatic difference, since the mean ranks are 
so close, and is in keeping with the tendency in the 
general population to prefer simplicity of figure design 
to complexity. 
INDIVIDUAL DIFFERENCES 
The highly significant F ratios for the subject 
terms in all analyses of variance demonstrate that there 
were individual differences in GSR reactivity and in 
amount of investigation. 
even mildly surprising. 
These results should not be 
Individual differences in GSR 
reactivity have long been noted. Also, it is entirely 
understandable that for a variety of reasons some sub-
jects spent less time looking at the fi~res than other 
subjects. Individual differences were also noted, but 
not recorded, for time spent in ranking the fi~res in 
the Preference Phase. 
Individual Differences and Complexigr 
The effect of interposition of the Preference 
Phase between the GSR and Investigative Phases appears 
to reduce variation from all sources in the Investiga-
tive Phase considerably. For the I-P group, the 
subjects-X-complexi~ interaction produced a significant 
F, but this did not appear in the analysis of the P-I 
group data. This suggests that individual differences 
may exist within the general tendency to investigate 
the more complex figures longer than the less complex 
figures but the lack of significance of this F in the 
P-I group analysis (where the main effect of complexity 
was significant) suggests that these individual differ-
ences are of limited importance in comparison to the 
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over-all effect of complexity. The virtually unlimited 
perusal of all the figures in the Preference Phase seem-
ingly had the effect of reducing the size of the F ratios 
for complexity and for subjects-X-complexity, by comparable 
proportions. Since the F for the interact ion had not 
reached an impressively high level even for the I-P group, 
it is not surprising that it did not reach significance 
for the P-I group. 
The significant results of Friedman's test of the 
mean ranks given to each figure by all subjects indicated 
the presence of some degree af agreement among subjects 
on order of preference. All one can say is that the 
distribution of mean ranks was not random, which does 
indicate some degree of consistency, although it implies 
nothing about the presence or absence of various consis-
tent patterns of ranks. That is, the departure from a 
random distribution could reflect either a degree of 
general agreement among all subjects or a general dis-
agreement between several clusters of subjects, with 
agreement within each cluster. 
The goodness-of-fit chi-square calculated on the 
distribution of nUDb er of complex pictures ranked among 
the first 10 showed that this distribution did not differ 
significantly from the expected binomial distribution. 
The single mode of the observed distribution, as noted 
earlier, suggests that there were no significantly large 
subject clusters differing widely in preference for 
figure complexity. One might have predicted a bimodal 
distribution from the work or ~senck (1941, 1942), Who 
fnund differences in preferences for complexity to be 
related to his intraversion-extraversion dimension. It 
appears, however, that preference for complexity was 
normally distributed for this group of subjects. This 
is certainly not an exhaustive or even direct test of 
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aUf hypothesis regarding a relationship between preference 
' 
for complexity and personality types. 
Another interence to be drawn fran the single mode 
of this distribution is the lack of any striking effect 
or phase order on preference for complexity. The signif-
icant Kendall's Tau between the orders of preference of 
the I-P and P-I groups further indicates that changes of 
phase order did not greatly affect order of preference. 
In .anY case, the interposition of the Investigative Phase 
between the GSR and Preference Phases did not greatly 
affect preference for complexity. 
The tendency far the P-I group to prefer the 
figpres seen in the GSR Phase to those not previously 
seen, and the lack of any significant Seen/Unseen differ-
ence in the I-P group can be attributed to the now 
familiar damping effect of phase interposition upon 
subsequent behavior. However, the Seen/unseen difference 
for the P-I group leads to an interesting question. 
Were the Seen figures preferred simply because 
they had been seen, and were therefore more familiar 
than the others? Or were the Seen figures preferred 
because they had been seen briefly, and seeing them 
again and for a longer time in the Preference Ihase 
reduced curiosity and therefore made these figures 
particularly reinforcing? The tendency to investigate 
t~ Unseen figures loqs er than the Seen figures argues 
against the latter interpretation, but investigative 
and preference behaviors are, apparently, functionally 
quite independent. 
FAMILIARITY VS COJIPLBX!fi 
Accordingly, a further experiment was performed 
to elucidate this point. The procedure of the new 
experDnent was designed to produce a Seen/Unseen vari-
able based upon ad lib investigation rather than upon 
the brief exposures used in the GSR Phase of the main 
experiment. The rationale was that if under these con-
dit iom subjects preferred the Seen figures, then the 
interpretation of the preferences of the P-I group 
based upon a concept of 'familiarity• would be more 
tenable,. since no curiosity would, presumably, be elicited 
in the new exper~ent. This result would, of course, not 
show that ~rietness of exposure is not a factor in in-
creasing preference far figures, but only that preference 
is increased by a wide range of duration of previous 
exposures. If these subjects did not prefer the Seen 
figures to the Unseen figures, the •curiosity• interpre-
tation of the previous data would be more tenable, for 
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this result would suggest (although other explanations 
would also be available) that the briefness of exposure 
was the important factor in increased preference for the 
Seen figures. 
In the new experiment, subjects were presented {in 
the manner of the Investigative Phase of the main experi-
ment) with either the Alpha figures or the Beta figures. 
All subjects then went through the Preference Phase, as 
in the main exper~ant. All subjects in the new experi-
ment experienced the inves~igative procedure before the 
Preference Phase, as was the case for the I-P group in 
the main experiment. There was no GSR or tachistoscope 
procedure in the new e.Jq> eriment. The investigative 
procedure in the new experiment differed from the Inves-
tigative Phase in the main experiment in two ways: (1) 
Use of either Alpha or Beta sets of figures rather than 
all figures, and (2) amount of investigation was not 
recorded. A different experimenter ran some of the 
subjects in the new experiment. 
The preference data fran the new experiment were 
compared with the preference of the earlier P-I group 
by means of the M.ann-Whi tney U test. The results show 
a slight but not significant.tendency (%= 1.35) for the 
subjects in the new experiment to rank the Unseen figures 
a little less highly than was true for the original P-I 
group. However, both sets of rariks can be assumed to 
have come from the same population. 
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Wilcoxon's test was performed on the preferences 
of the subjects in the new experiment, for Seen vs. 
Unseen figures. The difference between means does not 
reach statistical significance (Z= 1.59). Perhaps with 
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a larger sample a reasonable level of significance would 
have been attained. According to the previous discussion, 
the lack of a significant difference between mean ranks 
strengthens, somewhat, the •curiosity• interpretation 
of the preference of tm P-I group f.or the seen figures. 
Confidence in this interpretation h not greatly raised, 
however, by the size of the Z (even though it is not 
significant statistically). 
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APPENDICES 
1. Alpha 
2. Alpha 
.3. Alpha 
4. Alpha 
5. Alpha 
6. Alpha 
7. Alpha 
8. Alpha 
9. Alpha 
10. Alpha 
11. Beta 
12. Beta 
13. Beta 
14. Beta 
15. Beta 
16. Beta 
17. Beta 
18. Beta 
19. Beta 
20. Beta 
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APPENDIX 1 
LATIN SQUARES USED IN GSR PHASE 
9 10 8 1 7 2 6 3 5 4 I-P 
4 5 3 6 2 7 1 8 10 9 I-P 
6 7 5 8 4 9 3 10 2 1 I-P 
1 2 10 3 9 4 8 5 7 6 I-P 
5 6 4 7 3 8 2 9 1 10 I-P 
2 3 1 4 10 5 9 6 8 7 P-I 
3 4 2 5 1 6 10 1 9 8 P-I 
10 1 9 2 8 3 1 4 6 5 P-I 
7 8 6 9 5 10 4 1 3 2 P-I 
8 9 7 10 6 1 5 2 4 3 P-I 
19 20 18 11 17 12 16 13 15 14 P-I 
14 15 13 16 12 17 11 18 20 19 P-I 
16 17 15 18 14 19 13 20 12 11 P-I 
11 12 20 13 19 14 18 15 17 16 P-I 
15 16 14 17 13 18 12 19 11 20 P-I 
12 13 11 14 20 15 19 16 18 17 I-P 
13 14 12 15 11 16 20 17 19 18 I-P 
20 11 19 12 18 13 17 14 16 15 I-P 
17 18 16 19 15 20 14 11 13 12 I-P 
18 19 17 20 16 11 15 12 14 13 I-P 
Numbers within cells of the squares refer to figures. 
Rows of squares are equivalent to orders. Each square 
was replicated three times. 
76 
APPENDIX 2 
SAMPLE ANSWER SHEET USED IN PREFERENCE PHASE 
PLEASE RANK THESE PICTURES IN THE ORDER IN WHICH YOU LIKE 
THEJI. DO THIS BY DECIDING WHICH OF THE 20 YOU LIKE BEST. 
PUT A ! NEXT TO ITS LETTER ON THIS SHEET. THEN DECIDE 
WHICH OF THE REMAINING 19 YOU LIKE BEST, AND PUT A£ NEXT 
TO ITS LETTER. PUT A l NEXT TO 'mE LETTER FOR THE PICTURE 
YOU LIKE BEST 0 F THE REMAINING 18. PLEASE RANK ALL 20 
PICTURES IN 'IHIS KANNER. 
SINCE WE ARE INTERESTED IN YOUR FIRST IMPRESS IONS, DO NOT 
--
CHANGE ill ANSWERS. PLEASE DO NOT DELAY. RANKING 'lliESE 
PICTURES SHOULD TAKE FROM 5 TO 10 MINUTES AT THE MOST. 
A __ E~-- I __ )( 
--
Q~...-_ 
B 
--
F __ J __ R~-
c __ G __ K~- o __ s __ 
D __ 
H:-- L. __ 
P __ T __ 
77 
APPENDIX 3 
P TEST FOR DIFFERENCE BETWEEN IlfCONGRUITY AND OTHER CATEGORIES 
sum or iiean 
Source Squares dt Square F 
Categories 14.43 4 3.68 3.23* 
Incongruity vs 
11.46** other Categories 13.07 1 13.07 
Remainder 1.36 3 .45 .39 
Error (A)(From Table 3) 603.18 531 1.14 
*p<.025 
**P<.005 
APPENDIX 4 
RESULTS OF WILCOXON'S TEST PERFORMED SEPARATELY ON EACH 
CA.T1!nORY OF OOMPLEXITY AND INCONGRUITY 
Categoq T z :(!, Mean 
Irre~laritz of Arransement 348.5 3.67 <.001 
Less complex: 11.66 
More complex: 9.05 
Amount ot Material 478.0 -2.45 <.02 
Less complex: 9.68 
More complex: 10.98 
Heterosenei~ of Elements 795·0 .56 
Less complex: 10.12 
More complex: 9.65 
Irregularity of Shape 748.0 .63 
-
Less complex: 11.32 
More complex: 10.59 
Incongruitz 483.0 3.03 (.01 
Less complex: 12.74 
More complex: 9.22 
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APPERDIX 5 
KEAN RANKS GIVEN EACH FIGURE, WITH COMBINED RANKS FOR 
DEGREE OF COMPLEXITY WITHIN CATEGORIES AND OVER-ALL 
I-P Group P-I Group Total 
Mean Rank Mean Rank Jlean Rank 
A2- 9.0 10.9 9·9 
A2• 12.0 13.8 12.9 
A4- 7.8 8.5 8.2 Ali.+ 9·4 11.3 10.4 
~A,. 10.7 12.6 11.7 
l"A- 8.i 9.7 9.0 fA 9· 11.3 10.4 
B2- 12.6 12.0 12.4 B2+ 11. 11.2 11.4 B4- ~-5 9-5 9.5 B4+ .8 7.0 7.9 
1.B+ 10.2 9·1 9.7 £B- 11.2 10.8 11.0 
.£B 10.7 9·9 10.3 
02- 11.8 9·6 10.9 02+ 10.2 10. 10.4 
C3- 8.6 8.2 8.4 
03+ 10.4 9·3 9-9 f:O+ 10.3 10.0 10.1 
2:0- 10.2 9·0 9.6 
2:C 10.3 9·5 9.9 
D1- 12.~ 8.3 10.4 D1,. 10. 11.6 11.1 
»4- 11.7 10.0 11.2 
D4+ 11.1 11.9 11.5 
~D• 10.9 11.8 1:P.3 
~D- 12.0 9.2 10.6 
~D 11.4 10.5 11.0 
E1 8.8 8.5 8.7 
El• 9.1 13.3 11.2 
E3- 11.3 8.3 9.8 
E3+ 12.8 lr 14.3 ~E+ 10.9 1 .6 12.7 
%E- 10.1 11:~ 9.2 l:.E 10.5 11.0 
Total • 10.6 11.6 11.1 
Total - 10.4 9·4 9·9 
Grand Total 10.5 10.5 10.5 
Figure identification is as in Figure 1 in Text 
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ABSTRACT 
BACKGROUND AND INTRODUCTION 
Altlx>ugh the last fifteen years have seen a consider-
able increase of interest in (1) exploratory and investi-
gatory behavior and (2) psychological arousal, there are 
little data relating these two topics directly. This 
study attempts to show such a relationship. 
The orientation react ion is a pattern or skeletal, 
sensory, autonomic and central nervous system responses 
which is frequently elicited by a single sudden change 
along any one of a variety of dimensions of stimulation. 
It is often interpreted as serving to increase readiness 
to act by directing attention toward specific environmen-
tal changes, and can be assumed to entail a rise in 
arousal. 
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Previous research has demonstrated that amount of 
investigation is positively related to degree of stimulus 
complexity. Since direction of the sense receptors through 
which investigation is undertaken is considered to be part 
or the orientation reaction (O.R.), it was felt likely 
that stimuli of greater complexity, which evoke longer 
periods of investigation, would have greater effect upon 
the autonomic canponents of tl:e O.R. than would stimuli 
of lower complexity. 
Accordingly, a preliminary experiment was designed 
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and executed to test this hypothesis. Sttmuli comprised a 
group of pairs of figures, one member of each pair being 
more complex than the other pair member. The GSR (repre-
senting the autonomic components of the O.R.) was recorded 
while subjects were presented with a single tachistoscopic 
exposure of each of these figures. In a second phase of 
this prel~inary experiment, subjects looked at each 
figure ad lib while a record was kept of the length of 
time spent on each figure. In confirmation of the results 
of many previous studies, it was found that subjects 
looked longer at •more complex• than at 'less complex• 
stimuli. However, no difference in magnitude of GSR scores 
attributable to stimulus complexity was found. 
THE PROBLEK 
Habituation of the O.R. has long been noted, and it 
was felt that this phenomenon might well be related to 
investigatory behavior. In other words, even if the initi& 
magnitude of the orientation reaction did not differ as a 
fUnction of complexity, it seemed possible that with 
repeated presentations of the same stimuli, habituation 
of the O.R. might be more rapid for the •less complex' 
figures than for the •more complex• figures. If this were 
true, one might offer an explanation for the longer inves-
tigation of the •more complex• figures in ter.ms of the 
greater ability of these figures to maintain a state of 
orientation or readiness to respond in some overt way 
than is true for the •less complex• figures. This is 
the major hypothesis which the present experiment was 
designed to test, i.e., that the •less complex• rigures 
will more rapidly lose their power to elicit an orienta-
tion reaction than is the case for the •more complex• 
figures. 
Results or research upon perceptual preferences 
indicated that while individual differences are large, 
most people tend to prefer designs and figures or less 
complexity. In this experiment, a record was made of 
the relative preferences of subjects for the stimuli 
employed in order to compare length of investigation 
with degree of prererence. No directional hypothesis 
was made in regard to these data. 
EXPERIMENTAL DESIGN AND PROCEDURE 
The experiment consisted of three phases: (1) the 
GSR Phase, in which each subject was presented with three 
successive tachistoscopic presentations of each of 10 
figures, half of which were •more complex• and halr 'less 
complex•; (2) the Investigative Phase, in which a record 
was kept of the am:mnt of time each of 20 figures (the 
10 rrom the GSR Phase plus 10 similar fi~res) was 
looked at in an ad lib situation; (3) the Preference 
Phase, in which each subject ranked all rigures from 
1 to 20. 
The GSR Phase was presented first to each subject, 
but the Investigative and Preference Phases each preceded 
the other for half of the subjects chosen at random. 
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The 20 figures used in this experiment were st~uli 
used previously in other work on exploratory and investiga-
tory behavior. They comprised 10 pairs of figures, with a 
•more complex' and a •less complex' figure in each pair. 
Two pairs represented each of the following categories: 
(A) irregularity or arrangement, (B) amount of material, 
(C) heterogeneity of elements, (D) irregularity or shape, 
and (E) incongruity. For the GSR Phase they were divided 
into two groups or 10 figures each, with (a) categories 
and (b) complexity equally represented in each group. 
Both members of a pair or figures did not appear in a 
single group. 
For the GSR Phase, the effects of order of figures 
were con trolled through the use of Latin Squares. A 
sing]. e order or presentation was used in the Investigation 
Phase •. For the Preference Phase, prints of each or the 
figures were mounted on a single card and this card was 
presented to every subject. 
MAJOR RESULTS AND CONCLUSIONS 
1. Rate or habituation of the GSR bore no relation 
to stimulus complexity. 
2. •More complex' figures were investigated longer 
than were •less complex• figures. 
3. Order of preference was not correlated with 
length of investigation. 
~. 'Less complex• figures were preferred over 
•more complex' figures. 
5. Figures previously unseen were investigated 
longer than were figures which had been seen, 
when the investigative phase immediately fol-
lowed the GSR Phase. 
6. Figures previously seen were preferred over 
figures which had not been seen, when the 
preference phase ~ediately followed the 
GSR Phase. 
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It is suggested that while the various components 
of the orientation reaction may discriminate approximately 
equally well between comparatively gross stimulus condi-
tions such as onset, duration, and intensity of stimula-
tion, com.parativel. y subtle stimulus dimensions such as 
degree or complexity affect the mechanisms which control 
the orientation of the sense organs, but not the GSR. 
No explanation of increased investigation of more 
complex figures is available in terms of preference alone, 
s.ince the order of preference bore no relation to length 
of investigation. FUrther, it is felt that this finding 
complicates the ill-defined and poorly understood rela-
tionships between verbally expressed preference and other 
kinds of behavior. 
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